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Multiscale Microstructure Formation Processes

Workpiece

Grain structure

Dendritic polycrystals

Dendritic and 
eutectic solidification

1. Motivation
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Dendritic and Eutectic Solidification



����������	�
����	
���
	������� � �����
���������������� �	����������

Innovative Aspects:

2. Phase-field modelling

The parallel 3D simulator provides:

- a prediction and optimization of microstructures and material properties
- the design of materials by controlled process conditions and system configurations 
- a 3D simulation and 3D high quality visualization of complex growth structures
- a computational method to determine physical quantities 
- multiscale modelling of microstructure formations 
- highly efficient numerical solving methods:  

incl. adaptivity, multigrid methods and parallelization 
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Main Advantages of the 3D Simulator:

- improvement of the quality and properties of materials 
- optimization of process conditions 
- systematic analysis of microstructure-property correlations
- reduction of time and costs for industrial production 

and manufacturing
- applicability to multiphase alloy systems and polycrystals 
- transferability to other material systems
- high performance simulations by applying efficiency 

optimized algorithms
- 3D visualization of microstructures
- graphical user interface for pre- and post-processing 

applications 
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Formation of polycrystalline dendritic growth struc tures:

Dendrites in a Ni-Cu alloy
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Eutectic Microstructures:
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Growth structure evolution in a binary Al-Si alloy 

Ternary eutectic solidification with anisotropic crystals 
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Grain structure evolutions:

Grain coarsening process 

Crack-sealing process with a polycrystalline microstructure
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Requirements concerning the Transfer Business:

• We are looking for: 
Investors, Buyers or Licensees.

• We want to achieve: 
R&D Cooperation, Commercialisation or Licensing. 

• The price is subject to negotiation, 
depending on requested and integrated software modules.


